A role of basic fibroblast growth factor for rat septal neurons.
The in vitro and in vivo relevance of basic fibroblast growth factor (bFGF) for rat septal neurons was studied and compared with the effects of nerve growth factor (NGF). Implantation of gel foam soaked with saline, NGF or bFGF following fimbria fornix (FF) transection in adult rats showed that after 4 weeks the neuronal death in the medial septum of saline-treated rats (87% as compared to the unlesioned side) was reduced by NGF- or bFGF-treatment (NGF 0.3 micrograms: 71%; NGF 20 micrograms: 54%; bFGF 8 micrograms: 68%). These results indicate that both NGF and bFGF are able to sustain neurons in the medial septum after FF transection. Moreover, choline acetyltransferase (ChAT)-immunocytochemistry revealed that rescued neurons comprise a large proportion of the cholinergic population. In cultured embryonic rat septal neurons seeded at high densities both NGF and bFGF significantly enhanced ChAT activity (7.5- and 3-fold, respectively) without affecting cell survival. In low density cultures both neurotrophic proteins increased the survival after 4 days. The portions of cholinergic and GABAergic neurons did not change after NGF- and bFGF-treatment (acetylcholinesterase cytochemistry, anti-GABA immunocytochemistry). These results show that i) NGF and bFGF promote survival of embryonic septal cholinergic and GABAergic neurons and may enhance ChAT activity, and ii) bFGF is a potent trophic factor for septal neurons in vivo and in vitro.